ICs for TV Panasonic

AN7523

3-W BTL audio power amplifier

M Overview

The AN7523 is an audio power amplifier IC of 1-ch. output. In the BTL (balanced transformerless) method, fewer
external parts and easier design for applications are required.

W Features

¢ 3-W output (8 Q) with supply voltage of 8 V
¢ On-chip standby function

¢ On-chip volume function

B Applications

e Televisions and audio equipment

B Package
e HSIP009-P-0000E

B Block Diagram
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Panasonic

AN7523
B Pin Descriptions
Pin No. Description

1 Supply voltage
2 Ch.1 + output
3 Ground (output ch.1)
4 Ch.1 - output
5 Standby (standby state if this pin is open.)
6 Ch.1 input
7 Ground
8 N.C.
9 Volume (max. volume if this pin is open.)

Note) Please do not apply voltage or current to the N.C. pin from outside.

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage *2 Vee 14 Y
Supply current Icc 1.0 A
Power dissipation *3 Pp 1.22 w
Operating ambient temperature *! N[ —25 to +70 °C
Storage temperature ! Ty -55to +150 °C
Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are for T, =25°C.
#2: At no signal.
#3: The power dissipation shown is the value for T, = 70°C.
B Recommended Operating Range
Parameter Symbol Range Unit
Supply voltage Vee 3.5t013.5 v
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Panasonic AN7523
B Electrical Characteristics at Vo =8.0V, R =8 Q, f=1kHz, T, =25°C £ 2°C
Parameter Symbol Conditions Min | Typ | Max | Unit
Quiescent circuit current Ieq Vn=0mV,Vol.=0V — 25 60 mA
Standby current Ist Vin=0mV, Vol.=0V — 1 10 LA
Output noise voltage * Vo R,=10k€Q, Vol.=0V — | 0.10 | 0.4 |mV[rms]
Voltage gain Gy Pp=0.5W, Vol.=1.25V 31 33 35 dB
Total harmonic distortion THD Pp=05W,Vol.=1.25V — 0.10 0.5 %
Maximum output power Po; THD =10%, Vol.=1.25V 24 3.0 — w
Ripple rejection ratio * RR R,=10kQ, Vol.=0V, 30 50 — dB
Vr =0.5 V[rms], fg = 120 Hz
Output offset voltage Vorr | Rg=10kQ, Vol. =0V -250 0 250 mV
Volume attenuation rate * Att Po=05W,Vol.=0V 70 85 — dB
Intermediate voltage gain Gym | Po=05W,Vol.=0.6V 20.5 | 235 | 26.5 dB
Standby pin current Istgz | Vin=0mV, Vgrg =3V — — 25 LA
Volume pin current Iyor Vin=0mV, Vol.=0V -12 — — UA
Note) *: In measuring, the filter for the range of 15 Hz to 30 kHz (12 dB/OCT) is used.
B Terminal Equivalent Circuits
Pin No. Pin name Equivalent circuit Voltage
1 Vee — 50V
2 Ch.1 + output pin ]\ /] o Vee 2.15V
200 Q 500 @
172Vee o=, Wy
800 Q 20 kQ li
3 GND ov

SDB00118AEB



AN7523

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Pin name Equivalent circuit Voltage
4 Ch.1 - output pin oV 215V
) cc
200 Q 500 @
172 Ve oA\ —3 W
800 Q 20 kQ Ii
5 Standby pin v 5V
cco
30 kQ L\| IAJ To the
»w P N shock spund
prevention
circuit
°© VRF
- éw ko | &Veo
200 Q _K
2kQ §50 kQ
=12k | 12 Vee
=33kQ % 10 kQ
\l I/ To the constant
% 5kQ P | ° current circuit
e 5
6 Ch.1 input pin Vigr (1.4 V) 0OmV to 10 mV
VCC o
50 uA} 50 uA@é 100 pA@%
30 kQ
|~
1KQ D e
Ol |\ .
1kQ %1 kQ?SOO Q
I !
7 GND : ov
8 N.C. Open —
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Panasonic AN7523

B Terminal Equivalent Circuits (continued)

Pin No. Pin name Equivalent circuit Voltage

9 Volume pin Veco . _

50 uA¢

1 kQ

@747—’\/\/\/—1\‘ 12 kQ

B Application Circuit Example
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AN7523 Panasonic

B Usage Notes
e Please avoid the short-circuits to V¢ , ground, or load short-circuit.
e Please connect the cooling fin with the GND potential.

e The thermal shutdown circuit operates at about T; = 150°C. However, the thermal shutdown circuit is reset

automatically if the temperature drops.
e Please carefully design the heat radiation especially when you take out high power at high V¢ .

e Please connect only the ground of signal source with the signal GND of the amplifier in the previous stage.

M Technical Data
e Pp — T, curve of HSIP009-P-0000E

Pp—T,
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Independent IC
without a heat sink
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200 \
0
0 25 50 75 100 125 150

Ambient temperature T, (°C)
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Panasonic AN7523

B Technical Data (continued)
e Main characteristics

Po— Vee Ieq > Ists— Vec
8 45 10.0
f=1kHz P
7 | THD = 10% 40 7 9.0
R.=8Q,16Q z
400 Hz HPF g 35 / 1 80
6 |30 kHz LPF ~ / <
g Both ch. input _8 30 / 1470 2
< 5 |Re=10kQ / = Ie @
K Vsp=5V / % 5 <A 160 &
B Vol.=1.25V / E 25 S —
5y E P {50 3
g B 20 A g
= 2 / 140 ©
3 3 S 2
& = 15 3
=3 5 R .=8Q 4130 =
o 2 2 Both ch. input ’ S
L 10 R,=10kQ | «
g Vsr=0V/5 V| 20
1 I Vol.=0V
5 [TR J 110
0 0 0.0
0 2 4 6 8 0 12 14 0 2 4 6 8 0 12 1
Supply voltage Ve (V) Supply voltage Ve (V)
Py, THD — Vg Pc,Icc—Po
10 F - 5100 2.0 1.0
E Vcee=8V Both ch. input 3
F f=1kHz R,=10kQ = 0.9
[ R=8Q  Ven /—’_, -
I 400 Hz HPF Vol.= 1. R S _Q\)Q\_M— 08
30 kHz LPF ¢ = Rl -
1 E 410 A = / -
: | 18 2 o7 2
~ [ THD (10 kHz) ] = A 3
= . O 5 A 06 9
K i 2 g -
[ o = 1=}
z ol 41z g 05 2
g THD (100 kHz) S 3 3
5 ] E g 04 =
=Y | g : Vee=8V Both ch. input S
E £ g f=1KkHz R,= 10 kQ 03 2
0.01 £ 401 = 2 R.=8Q,16Q Vgp=5V
E Py »_THD (1 kHz) e ) 400 HzHPF  Vol.=125V | 0.2
Eo T ] = 30 kHz LPF
0.1
1 10 100 1000 0.0 1.0 2.0 3.0 4.0 5.0
Input voltage Viy (mV[rms]) Output power (1-ch) Py (W)
Gy, Po—f THD —f
35 5.0 10 [
r Vee=8V  Both ch. input
34 Gy &5 B Po=05W R,=10kQ
- 9 i R.=8Q  Vgp=5V
33 4.0 e | 400 Hz HPF Vol. = 1.25 V
~ = % 30 kHz LPF /
g » 35 & = L
2 - F
s 3l P ——— = < 30 Q% 8 r
3 - s==——~doo___-- 2 o
[¢] f S o -
£ 30 25z 2z -
) =] =
S 29 ] 2 I
s - g /
CRP s B E o1}
> Vec=8V Bothch.input| > © £ r
- R.=8Q R,=10kQ 10 = r [ THD
400 Hz HPF Vg =5V : E L
30 kHz LPF Vol. = 1.25
- z Vol.=125V | ' i
25 Lol Ll IR Ll L1l Ll L1l 00 001 L [T L Ll LIl L Lol L1l L Ll L1l
10 100 1000 10 000 100000 10 100 1000 10000 100000
Frequency f (Hz) Frequency f (Hz)
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AN7523

Panasonic

B Technical Data (continued)
e Main characteristics (continued)

Gy, THD — V¢

35 1.0
34 Gy 09
[ —_
33 0.8
n 32 0.7
=
& [T
= R.=8Q
§ ¥ 400 Hz HPF | 0
o 2 30 kHz LPF 04
%D Both ch. input | ™~
IR Re=10k0 |
> ' Verp=5V =
Vol.=125V
27 0.2
26 0.1
THD W~
25 ‘ 0.0
0 2 4 6 8 10 12 14
Supply voltage V¢ (V)
RR— VRIPPLE
80
/ \ RR
70
=
S 60
x Vec=8V  Vgp=5V
~ R.=8Q  Vol.=0V/125V
s 0 ) 30 kHz LPF  Vggppr = 0.5 V[rms]
§ Ry=10kQ frppprs =120 Hz
= 40
g
AN & J . ____
o> 30 ===
2
el RR (vol.-max.)
& 2
a2
10
0 L L L
10 100 1000 10000
Power supply ripple voltage Vypp g (mV([rms])
RR— Vol.
80
Vee=8V
— R.=8Q
70 30 kHz LPF
~ \ R, =10kQ
% 60 Vsip=5V
; ViippLe = 0.5 V[rms]
frippLe = 120 Hz
% 50
g \ RR
= 40
8 N
3 I S
> 30
2
L
5
&
10
0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Volume voltage Vol. (V)

Total harmonic distortion THD (%)
Ripple rejection ratio RR (dB)

Ripple rejection ratio RR (dB)

Output noise voltage Vyq (WV[rms])

RR — Ve
80
70 YRR
60
50
40 " RR (vol.-max.)
\ \ _ooad--
30 + = ==
vV, R =8Q
V. 30 kHz LPE
20 R, = 10kQ
Vsp=5V
10 Vol.=0V/1.25V
ViippLg = 0.5 V[rms]
frippLe = 120 Hz
0
0 2 4 6 8 10 12 14
Supply voltage V¢ (V)
RR— fRIPF‘LE
80
_
! B \\\
60
Vee=8V  Vol.=0V/1.25V
R.=8Q Vyippre = 0.5 V[rms]
50 =10kQ  frppre = 120 Hz
Vsrp=5V
40
30 RR (vol.-max.) /
20
10
0 L L L
10 100 1000 10000
Power supply ripple frequency fypp g (Hz)
VIN - VCC
800 R.=850
R, = 10kQ
700 DIN audio filter
Vsip=5V
Vol.=0V/1.25V
600
500
400
Vo (vol.-max.)
300 2
200 no (FLAT) — =
el TEakh -
VND
100 -'/F------------------
0
0 4 6 8 10 12 14

Supply voltage Ve (V)
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Panasonic

AN7523

B Technical Data (continued)
e Main characteristics (continued)

VNO —_— Rg VNO —_— VOl
800 1200
Vee=8V
~ 700 R.=8Q ~
2 DIN audio filter 2 1000 E—
E £ .
= Vse=5V R=h //
> 600 Vol.=0V/1.25V > /
3 = /
=~ 800
S 500 e Vo (FLAT)  / Vee=8V
> > ! R, =8Q
9] [5) / L=
s 400 Vo (vol.-max.)— s 600 /’ R, =10 kQ
‘._.5 . % 7 DIN audio filter
4 - 4 Vsrg=5V
o 300 = o
£ £ 400 L
g Vo (FLAT) g /7
e 200 - / —
2 I I SR DR A 2 / //WNO
= V, =
NO 200 =
© 100 ; © - //
INIRTT EEINTTTY] RN R 0
10 100 1000 10000 100000 0 02 04 06 08 1 12 14
Input impedance Rg Q) Volume voltage Vol. (V)
Icq— Vst Att— Ve
80 100
Vee=8V
R.=8Q
~ 70 R,= 10kQ
< Vol.=0V 90
E —~
= 60 =]
o ~ o
= 2 80 Aut
s 0 <
£ §
=] =
5 40 : S 70
= CQ =]
é 8 Po=05W
k3] 30 3 3 f=1kHz
s //— g 60 R.=8Q
st & 2 400 Hz HPF
£ > 30 kHz LPF
o 50 R, = 10kQ
10 —— V=5V
Vol.=0V
0 40
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0 2 4 6 8 10 12 14
Standby voltage Vg (V) Supply voltage Ve (V)
Att— Viy Att—f
100 100
95
90
2 a v
Att
o o
= 0 PN -8
< < Att /.
= = 30 t N,
2 / 2 \.—.
S 7 RS
5 Vee=8V 5
§ f= 1 k]-g § 70 Veos v
g 60 R =38 2 Po=05W
3 / 400 Hz HPF 5 6 R =8Q
2 30 kHz LPF S 60 R,=10kQ
50 R,=10kQ Verp=5V
Vg =5V Vol.=0V
Vol.=0V 35
40 L L L 50
1 10 100 1000 10 100 1000 10000 100000
Input voltage Vyy (mV[rms]) Frequency f (Hz)
SDB00118AEB 9



AN7523 Panasonic

B Technical Data (continued)
e Main characteristics (continued)

Att— Vol. THD — Vol.
0 10
0 / E Vee=8V 400 Hz HPF
< o Po=0.5W 30kHzLPF
. & N f=1kHz R,=10kQ
a2 20 / A 3 RL=8Q Vsip=5V
~ AL E
<‘E 30 - 1 g
i g \
2 40 5 r
1) 50 B
2 Veez8V 2 THD
g2 Po=0.5W g /
El f=1kHz § Tk L
S R.=8Q 5 u
> 7 400 Hz HPF El -
30 kHz LPF S 3
80 R,=10kQ -
Vsig=5V
90 .
0.0 0.2 0.4 0.6 0.8 1.0 12 14 0.01 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Volume voltage Vol. (V) Volume voltage Vol. (V)
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-------------------------------------------------------
.-Ch.l out— $ % # $ 41 % SNRE

Mute/Volume
VIN (Ch 1)
Standby
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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